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αααα = 0.1αααα = 1.0

T = 0 K

minimum 
reversal time

Precession of magnetisation: 

Applied magnetic field profiles:
constant reversed field or H(t)

constant rotational field at
1 Ghz or 10 GHz

Summary
Micromagnetic simulations of future ultra-high density magnetic
recording media up to 500 Gbit/in2 reveal details of the magneti-
sation reversal processes. In nanostructured magnets the switch-
ing fields and times are controlled by the geometric shape of the
magnets, the intrinsic properties, the orientation, and strength of
the applied field and the damping parameter α. 

Switching of granular
 Co-square

(P13260-TEC and Y-132PHY).

Discretization into finite elements: 

Micromagnetic framework
Finite Element model

Switching of Ni80Fe20 dots

Array of patterned media represen-
ting the written state of a hard disk.

Landau-Lifshitz-
Gilbert equation

Element size about 5 nm
up to 500 000 elements

effective  field on irregular grids
rigid magnetic moment at the nodes

Formation of vortex structure (static field): 

Transient magnetisation states during dynamic switching:

saturated state

“C” state

nucleation field:
5 kA/m = 62 Oe = 6.2 mT

Equilibrium in
zero field

annihilation field:
70 kA/m = 880 Oe = 88 mT

Happlied

In-plane applied field:

Perpendicular applied field:

100x100x20 nm3

100 grains
grain diameter 10 nm
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